There are a number of studies discussing recent developments of a one-step fluorescent cyanoacrylate (superglue) process. This study carried out a pseudo operational trial to compare an example of a one-step fluorescent superglue product, Lumicyano, with the two recommended techniques for plastic carrier bags; superglue fuming followed by basic yellow 40 (BY40) dyeing and powder suspension. 100 plastic carrier bags were collected from the place of work and the items were treated as found without any fingermark deposition. The bags were split into three and treated with the three techniques and a comparable number of fingermarks was detected by each technique (average of 300 fingermarks). The items treated with Lumicyano were sequentially processed with BY40 and an additional 43 fingermarks were detected. Lumicyano appears to be a suitable technique for the development of fingermarks on plastic carrier bags and it can help save lab space and time as it does not require dyeing or drying procedures. Furthermore, contrary to other one-step cyanoacrylate products, existing superglue cabinets do not require any modification for the treatment of articles with Lumicyano. To date, there is little peer reviewed articles in the literature on trials related to Lumicyano and this study aims to contribute to fill this gap.
Introduction
The UK Home Office Centre for Applied Science and Technology (CAST) currently recommends either the use of superglue followed with basic yellow 40 (BY40) dyeing or ironbased powder suspension as the primary method for the enhancement of latent fingermarks on plastic packaging material [1] [2] . This study [2] also found that the effectiveness of vacuum metal deposition (VMD) on this substrate has diminished relative to that of superglue fuming followed by BY40; however, the use of VMD may detect additional marks when used in sequence after superglue/BY40.
A new product on the forensic market, Lumicyano, combines the superglue fuming and the dyeing procedure into a one-step process offering the potential to save time and effort in the detection of latent fingermarks [3] . There are other products currently on the market that offer a one-step fluorescent cyanoacrylate fuming process such as PolyCyano by Foster and Freeman Ltd. An evaluation study of this product by Hahn and Ramotowski [4] revealed that this product is comparable to the conventional two-step fuming and staining method. This method; however, requires a modification of existing cabinets since PolyCyano is a solid powder and requires heating temperatures of up to 230 o C. The use of such high temperatures for cyanoacrylates may produce toxic hydrogen cyanide gas [5] . Other one-step fluorescent fuming products such as fuming orange and CN yellow also require higher temperatures for fuming evidence compared to the standard 120 o C [6] .
This pseudo operational trial aims to compare superglue/BY40, Lumicyano and iron-based powder suspension to investigate the suitability and effectiveness of each technique for the visualisation of fingermarks on plastic carrier bags. CAST [7] defines pseudo operational trials as a trial to "establish whether the results obtained in laboratory trials are replicated on articles/surfaces typical of those that may be submitted to a fingerprint laboratory, or to distinguish between closely equivalent formulations that cannot be separated in laboratory trials." Plastic carrier bags were selected as the test substrate in the trial as they cover most plastic packaging material types handled by the general public on a daily basis [1] as well as a direct comparison to previous studies [2] .
Materials and Methods

Sample preparation
A request for plastic carrier bags was issued to work colleagues to obtain different types of bags with varying ages and fingermark donors. The maximum number of bags from each colleague was limited to 5 with random origins, use and age. An initial trial of 100 carrier bags was carried out to reflect other studies [2] and the description (e.g. colour and plastic type) for each bag was recorded. All bags were split into three equal parts and labelled A, B and C respectively (left to right). On bag 1 part A will correspond to Lumicyano, part B to superglue/BY40 and part C to iron-based powder suspension (figure 1). To eliminate any bias, the techniques will be rotated for each third of the bag throughout the trial -for example bag 2 part A will correspond to iron-based powder suspension, part B to Lumicyano and part C to superglue/BY40. 
Iron-based black powder suspension
Iron (II/III) oxide (20g, Fischer I/1100/53) was weighed and poured into a 100mL glass beaker. Stock detergent solution (20mL) was added slowly whilst stirring with a soft squirrel hair brush until no lumps remained. The stock detergent solution was prepared by measuring Triton X100 (250mL, Acros) and adding ethylene glycol (350mL, Acros) whilst stirring slowly for 10 minutes. Distilled water (400mL) was added and stirred for a further 10 minutes. The articles to be treated were wetted with tap water prior to the application of the powder suspension with a small, animal hair brush. The working suspension was left for a few seconds and then washed under slowly running, cold tap water until all the excess powder is removed from the background. The article was allowed to dry at room temperature before examination.
Titanium-based white powder suspension
For carrier bags that were black or dark coloured, a white powder suspension was employed.
A commercial product WetWop was applied and rinsed as described above for black powder suspension.
Evaluation of the number and quality of latent marks recovered by each process
Any prints developed with continuous ridge detail and an area greater than 64mm 2 were counted [2, 4] . Each of these marks were graded 'a' for good contrast or 'b' for poor contrast as well as assessed for the quality of pore and ridge detail (the presence of third level detail or not). Marks that showed signs of over-fuming were also noted.
Evaluation of the stability of Lumicyano fluorescence
A selection of fingermarks developed with Lumicyano (√total) was investigated further for the stability of fluorescence. Photographs of these marks were taken 1 hour, 1 day and 7 days after development. Half of each sample was stored in a sealed Kraft envelope at room temperature in a cool, dry and dark cupboard and the other half left on an open bench for the same period of time. The representative samples were then re-fumed with Lumicyano followed by subsequent BY40 dyeing. Table 1 provides further details for the100 bags used in this study. There were some differences between each technique although all techniques detected a similar number of marks. In general, Lumicyano proved to be an effective technique as long as the manufacturer's guidelines are followed. This mainly refers to having the product at room temperature after removing from cold storage and that the bottled product is mixed by shaking for at least 45 seconds prior to use. Furthermore, the fuming cabinet must be clean prior to use as Lumicyano glue is attracted to old cyanoacrylate residues. In comparison to the other two techniques, Lumicyano did not require any dyeing or drying facilities/times thus saving time and lab space. Both the UV light and the Quaser used in this study found the same number of marks; however, in general, the blue/green light and orange filter combination (Quaser) provided better contrast, specifically on white and highly reflective backgrounds The use of traditional superglue followed by BY40 proved to be an effective enhancement technique but required dyeing and rinsing facilities as well as a drying area. On the plus side, observation of marks treated with BY40 provided very strong fluorescence that did not degrade by exposure to light ( figure 5 ). The use of powder suspensions was also an effective enhancement technique (figure 6) but requires a large sink and drying area for batch processing. In addition, when treating one side of the bag, marks on the other side might be destroyed in the process. Nonetheless, it can be argued that it is more likely to detect marks on the outside, rather than the inside, of the bag and that the outside should be treated first, dried and analysed before treating the inner side. Both powder suspension and superglue/BY40 required a drying time of at least 2-3 hours before examination. 
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